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BACKGROUND OF THE INVENTION 

i 

i 

The inveat:ion| relates to a device for 
mounting an optical element, for example a lens element 
in a lens, especially in an exposure lens in micro 
lithography- . 

Optical elements , especially lens elements, 
are generally mounted in; what is known as a directional 
adhesive bonding mounting or inner mounting, which in 
turn is connected to ^n outer mounting. Mechanical 
distorting stresses ma^j be applied to the optical 
element by the directicjnal adhesive bonding mounting 
which impair the imaging accuracy of the optical 
element. In lenses for micro lithography, what are 
known as corrective 'elements, for example lens 
elements, are known which are designed for replacement 
in a lens in order to jcorrect or eliminate residual 
optical errors. \ 

In a replacement of an optical element, for 
example of a corrective Iens r and subsequent 
reinstallation or installation of a different optical 
element, new errors, especially installation errors, 
may creep in. 

Furthermore, it is of ten ' necessary to align 
optical elements, in particular lens elements, which 
are situated at a directional adhesive bonding point 
for installation, with their optical axes at right 
angles to the mounting of the lens . 

It is therefore an object of the present 
invention to provide a i device of the type mentioned 
initially which applies no distorting stresses to the 
optical element and which also ensures that, when the 
optical element is replaced and reinstallation takes 
place, no new errors 'can arise or a reproducible 


reinstallation is achieved. 

It is a further object of the invention at 
the same time to provide for tilting adjustment or 
precise setting adjustment of the optical element 
during installation or following removal and refitting . 

SUMMARY OF THE INVENTION 

This object i($ achieved f according to the 
invention, by the features mentioned in claim 1. 

According to the invention, the optical 
element now simultaneously takes on the function of an 
inner mounting or the latter is integrated into the 
optical element. To- this end, it is merely necessary to 
provide a corresponding -edge 2one with' support points, 
for which purpose it is generally merely necessary to 
enlarge the diameter of the optical element slightly. 

As a result of the precise assignment of the 
support points and the counterbearing points, not only 
is reproducibility during installation and removal 
achieved but, in addition/ there are also no mechanical 
distorting stresses because of the absence of 
directional adhesive bonding points. 

In an advantageous embodiment of the 
invention, provision may be made for the edge zone of 
the optical element with the support points to form at 
least approximately a , flat surface, whereby good 
reproducibility can be achieved. 

In a very advantageous „ embodiment of the 
invention, provision may be made for the support 
points, the counterbearing points and the bearing 
members to form a three-point bearing with a planar 
support, a groove-shaped suppers and a fixed-point 
support- - ! 

In a very advantageous embodiment of the 
invention, provision ma^ be made, in order to set a 
tilting adjustment during installation for the support 
points, which are formed, for example, by V-shaped 
channels or grooves, to lie at an angle with respect to 


a plane which lies at right angles to the z axis. This 
is generally the horizontal plane, In addition to 
providing improved centering of the optical element, 
this embodiment makes ijt possible, by simple lateral 
displacement of the support points (one or more) in the 
radial direction, to change the height of the optical 
e l em ent at this point, with the result that, on account 
of a change in height of the bearing points on the 
optical element, the latter is tilted. The resolution 
can be set by selecting <the angle of inclination, with 
the result that the tilling can be corrected for down 
to very low values, j 

The above adjustment method, if necessary, 
can be employed even during installation, without any 
dismantling of the ~suppoi:t feet being required. In this 
way, a corresponding amount of time is saved. 

In another embodiment, it is possible to 
provide for the bearing points to be formed by V-shaped 
grooves or channels, with the longitudinal walls of the 
grooves or channels at an angle to one another. 

Normally, the Ichannel walls run parallel to 
one another. If, according to the invention, these 
walls are now arranged at an angle to one another, it 
is possible, by radial displacement of a support point, 
once again to effect tilting of the optical element. As 
a result of a corresponding displacement, the 
penetration depth qf tlje bearing bodies changes and 
therefore so does the z height of the support point. 

If, in an alternative solution, the counter- 
bearing points at which j:he bearing bodies are arranged 
lie at an angle to a plcjne which is at right angles to 
the z axis, in general >at an angle to the horizontal 
plane, a radial displacement of the support points on 
the inclined mounting also changes the height position 
of the support point of the bearing body on the optical 


element accordingly. In 


.his way, tilting is once again 


generated. The resolution can then be set by means of 

he same angle has then to be 


the angle. Naturally, t 
provided on the outer mounting 


BRIE? DESCRIPTION OF THE DRAWINGS 


Advantageous refinements and embodiments are 
apparent from the rerr.air.ing dependent claims and from 
the examples of embodiment described below with 

reference to the drawing,! in which; 

I 

i 

Figure 1 shows a lateral view of the device according 

to the invention; 
Figure la shows a detail of Figure 1 of a different 

embodiment of 4 securing device; 
Figure 2 shows a plan | view of the optical element 

shown in Figure 1, on a reduced scale; 
Figure 3 shows a lateral view of an optical element, 

specifically a! lens element;-, in a raised or 

convex form with the embodiment ' according to 

the invention; , 
Figure 4 shows a lateral view of an optical element, 

specifically a lens element, in a raised or 

convex form with the embodiment according to 

the invention,- ; support points being machined 

directly into tjhe lens element surface; 
Figure 5 shows a lens element in a concave form in an 

embodiment according to the invention with a 

support surface; and 
Figure 6 shows a side view of a device for tilting 

adjustment, with V-shaped channels which are 

inclined at ah angle a with respect to the 

horizontal plarje; 
Figure 7 shows a view from below of an optical element 

for a different^ form of tilting adjustment; 
Figure 8 shows excepts of a side view of the tilting 

adjustment shown in Figure 7, partially in 

section; and 

Figure 9 shows excerpts' of a side view for tilting 
adjustment by deans of an inclined mounting. 


DETAILED DESCRIPTION OF TfKE PREFERED EMBODIMENTS 


In the example^ of embodiment that follow, a 
lens element 1, for example a corrective lens, is used 
as an optical element to explain the device according 
tc the invention. The deyice can of course also be used 
for other optical elements , such as for example flat 
optical panels, prisms or elements which, for example, 
influence the polarization or intensity distribution. A 
preferred field of application here is an exposure lens 
2 in micro lithography, j In Figure 1, for the purposes 
of simplification, all that is shown is part of an 
exposure lens 2 with an outer mounting 3 and an adapter 
ring 4 connected thereto, The adapter ring 4 is in turn 
connected via screws to an outer mounting disposed 
thereon (not shown).. _ 

The lens element i is provided with a widened 
edge zone 5 which possesses a flat surface* on its 
bottom 6 and on its top 7 . , Three support points are 
provided in the lower flat surface 6, distributed over 
the circumference, specifically a planar support 8, a 
groove-shaped support 9 and a fixed-point support 10. 
The fixed-point support 10 is formed by a conical cut- 
out, as can be seen in Figure 1- 

Arranged in a porrespondingly assigned manner 
in the outer mounting 3 are three counterbearing points 
11, which are provided jwirh bearing members 12 which 
are designed as balls orj at least each have a spherical 
surface directed toward the support points B, 9 and 10. 

As is apparent : from Figures 1 and 2, a three- 
point bearing is formed in this manner, as a result of 
which the lens element ll is exactly positioned, so that 

after removal has taken place it can be reinserted 

i 

accurately and hence reproducibly , 

As is apparent; from Figure 2, rhe extension 
of the longitudinal axis ; of the groove-shaped support 9 
runs through the fixed-point support 10, which is 
formed by a conical receiving part (Figure 1) - In this 
manner, very precise reproducibility of the support is 
achieved. 

A high reproducibility of the bearings can be 


achieved by the use pf hajrd metal elements. 

0024 As a rule, lenses in micro lithography are 
not tilted and also 'do not turn over. For this reason, 
no special fixing would be necessary per se, For safety 
reasons, however, it is additionally possible to 
provide a securing' device 13 which is provided to 
prevent the lens element 1 1 from being roughly displaced 
or falling out. An important point here, however, is 
that no force transmission by the securing device 13 to 
the optical element 1, in this case to the lens 
element, takes place. This can be achieved, for 
example, by an air ^gap of a few urn or by an adhesive 
layer, which must, fyowever, exert no pressure. To this 
end, the securing , device 13 is provided with an 
extension arm 14 -fafom which a securing -member 15 is 

I directed toward the: upper flat surface 7 of the lens 
element 1. 

0025 i For precise distance setting and in order to 

i i 

j achieve freedom from forces, the securing member 15 is 
i adjustable in the direction of the z axis or of the 
optical axis. As a: securing member 15, for example, 
conical, f rustoconical, spherical or cylindrical 
members are possible. Figure la shows a cylindrical 
member as a securing member 15, which is moveable in 
the direction toward rlie lens element 1 and, after 
precise setting of distance, is then fixed to the 
extension arm 14, for example by means of a screw or 
adhesive. 

0026 ixi order to isolate the working zone of the 
lens element 1 from- mechanical stresses resulting, for 
example, from the bonding to the securing device 13 or 
from differences in 'thermal expansion between the lens 
element 1 and the securing device 13, relief grooves 16 
can be made in the jupper flat surface 7 and/or in the 
lower flat surface 6- The relief grooves 16 are, as is 
apparent, provided in i the edge zone, and it is 
generally sufficient: if i they are located only in the 
circumferential sections ; in which the support points 3, 
9 and 10 are located. The relief grooves 16 may extend 
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in the vertical direction or, alternatively, obliquely 

i 

or at an angle to the z 3xis. 

Figure 3 shows j two obliquely extending relief 
grooves 16 in the upper! flat surface 7, and Figure 4 
shows a relief groove in the upper surface 7 and 
another vertical relief groove in the lower flat 
surface 6. As can be see$i/ the relief grooves according 
to Figure 3 are designed concentrically as the 
generating line of a corn*. 

It should additionally be noted that the edge 
zones need not unconditionally be flat in extent but 
may also be inclined if necessary. 

The upper flat surface 7 of the edge zone 5 
is precision-lapped_ to a low microroughness in order to 
guarantee a mechanically measurable -surface for the 
adjustment of the horizontal extension arm 14 or of the 
securing member 15. 

The support points 6, 9 and 10 can be milled 
and reflectively polished in advance during the pre- 
polishing of the working ; surf ace of the optical element 
1. 

As can be seen, the optical element 1 no 
longer possesses a ' mounting but constitutes a loose 
lens element which, for example, can be removed in a 
simple manner as a corrective element or corrective 
lens. 

Figure 6 shows a device for a first 
embodiment in terms of tilting adjustment. In this 
case, three v-shape;d channels 9a r which are arranged 
offset by 120* with respect to one another, are 
provided, arranged ' radially in the lens element 1, 
these channels being inclined at the angle a with 
respect to the z axis, Jn this arrangement, therefore, 
the inclination is oriented obliquely with respect to 
the horizontal plane, tfhe further result is optimum 
centering of the lens element 1. By means of a single 
displacement of a couhterbearing point 11 in the 
direction of the arrow A, it is possible, by means of a 
resultant, correspondingj displacement of the bearing 
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body 12 in the groove or 
The change in height of 


the channel 9a, to set a tilt, 
the support point for the lens 
element 1 which is achieved in this way represents a 
tilting of the lens element 1. The shallower the angle 
of inclination a, the more precisely and sensitively 
the tilting can be sett If appropriate, it is also 
possible for the optiqal element, namely the lens 
element 1, to be displaced with respect to the support 
points r so that tiltihg is once again effected, 
although in this case th£ centering changes. 

Figures 7 and 1 8 show another embodiment for 
tilting adjustment. As can be seen from Figure 7, in 
this case the longitudinal walls 17 of the V-shaped 


channels 9b do not ; run 


parallel to .orve- another/ but 


rather are arranged at an angle fj with respect to one 
another. As a result ojf radial displacement in the 
direction of the arrow A, of trie counterbearing point 11 

or alternatively of the lens element l r the penetration 

i 

depth of the bearing bodiy 12 into the corresponding V- 
shaped channel 9b therefore changes, with the result 
that a height change of j:he corresponding support point 
and therefore tilting of: the optical element, namely of 
the lens element 1, are established. 

Figure 9 shows a tilting adjustment in which 
the counterbearing 'points 11 on which the bearing 
bodies 12 are arranged lie at an angle cp to the plane 
which is at right angles to the z axis, which in the 
present case reprssent/s the horizontal plane, Of 
course, in this case, lit is also' necessary for the 
region of the outer mounting 3, which is situated 
beneath the counterbearing points 11, to be at the same 
angle. | 

By means of ] radial displacement of the 
counterbearing points 11j in the direction of the arrow 
A, along the slope, onc^ again a corresponding change 
in height, and therefor^ a tilting adjustment of the 
support points for the liens element 1 on the bearing 
bodies 12, are achieved, f 

In the exemplary embodiments shown in Figures 
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g to 9, the bearing bodies 12 are each connected to the 
counterbearing points ll| via an intermediate web 19. 
Naturally, the bearing of the bearing bodies 12 on the 
counterbearing points {l may also be effected in 
different ways, in which I context reference is made, for 
example, to Figures 1 tojs. 
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